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AbstractofJP 10303114 (A) 
PROBLEM TO BE SOLVED: To provide an 
immersion aligner wlnicii does not cause the 
deterioration of its Image forming performance, 
SOLUTION: An immersion aligner which is provided 
vtfith a projection optical system PL which transfers 
a pattern Pa drawn on a reticle R to the surface of a 
wafer W and print-transfers the pattern Pa, and in 
which at least part of the working distance L 
between the lens surface Pe of the optical system 
PL closest to the wafer W and the wafer W, is filled 
up with a liquid LQ which transmits exposing light IL 
is constituted so that the working distance L may 
meet a relation, L<=&lambda /(0.3x &verbar 
N&verbar ) (where, &lambda and N (1/ deg.C) 
respectively represent the wavelength of the light IL 
and the temperature coefficient of the refractive 
index of the liquid IQ).; In addition, the liquid LQ Is 
prepared by adding an additive which reduces the 
surface tension of pure water or increases the 
interface activity of the pure water to the pure water. 
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C57) [g^] 

^-9^^'^^R±{c^giii3nfc^^•^->Pa* 

(0. 3 X I N I ) <fc^c.5cfc^{C?|$figUfcC<b*i|tii<b 




1 

L^A/'(0. 3X|N|) 

So 

mmWT-Cife ^ . It*35 1 X» 2 iatg©?S«M^3fe^l 

So 

[if^j«6 ] wiaS:K^^ifi©«^>'^i^>fflii©$fem^ 
^-?©'? i^^ffJ©7fe^M^^H^^;^c0^L/. «fiB5fe4^7fe 

^ i& -r J: ^> (cff^jig L . ttfiB^ei©T^i4Jl ffi fcffilR D ^ 

MLfc. 11*311 . 2. 3, AXitbimommmyt 

JR 6 iBtg©?SaMS7fe$lgo 

mmms l m§i'ys.j^^yr-)l'itf~~~-:f}iicj:~^xum 
HtriB^f*(Cj;-QT'7-=^^>^'?=.Y Xd^>X^?ilfc•r 
C i 3&St? t -S J; 5 i>cmi^4--)l ify"--:f}l<D±mi^mcm 
g|5*3iR L . WiB^^-'i' tS^'T^- rZ-iH^fc WlBvti^;&#l^& U 

^Kitfc. iff^s 1 ~ 7 ©t»^ti*> 1 mmom^m 

H«BB?t^{cJ;or>7-^=>^7^-f ;:^:5f>x*ilfc•r 
c i 1 ^ i: ^ (cttfSB'i' x/^ 9^ + ^'©iMil-Jiltcli 

a^iscDf^^^w, BtriB'^x/N^pfia'^x^^g'i' i?© 



(2) 1 0-3 03 1 1 4 

2 

igwiiig<&m^ it. 1 ~ 7 ©i^-rn*^ 1 

lg©rM«M^7fe^So 

^b. t«iB?gmcJ;-5r'7--+>y7=-"-/ X^?>X;|:?i§fc 
■rc<i:!&s-c^SJ:^^i:Buia•i'x^^g^■t. •:?i'©±H^i-JiK: 

ffigP^itKb, H«IB'^;x^^?■•^' d'=&mm.bXd>tJ:< t 

So 

[f»*^l 1] milBSg|5©-SP^9-{cMWaffi:^d:?S^FT 

^Hiib/c. ff^^a 1 ~ 1 0 (Di^^tm^ 1 m^m(Dmm. 

1 2 ] scrR«:^^?s©fl»fc^#tfffl©5 ^ 

-^mnm-). mz^y-icAMbx^m-r^ytM^mm 

/c. it*^ 1 ~ 1 1 ©i^-rn*^ 1 WBtg©?K»M^^« 

20 So 

[0 0 0 1 ] 

^^feilStcML. #«:?gas©S?l^?S{cM-r^o 
[0 00 2] 

m^<Dtm] 7fe^*©«iiu>xM<b^H<!:©ia©ra 

*"*x^^^*:/>-SES-l±S&i'©S^cj:f3, 10m 

mli^±K^©*^«a-Cab-Dfc„ ffe^. ■?x/^{cKW•2. 

^^•^->^<:■o^iT«. -e©i^iM{i:>?>^'^-r^ Tartar *5 

«MPiS[©iiA*0-5!i:«36S*^. Uj&>§KMg«©3fe 
*@ii-r €. ;^t^*4©«»f<: »I5RS*^'*> ^ 6 . "7 - 
^:^i/7'-<:^^ >x brm»©ii:A*H 
^c<fc(cJ:t)> R3^^^•$->©MMb^^■S?g«S©® 
3^s*=!|i*stirt,i-s, 
40 [0 00 3] ?Sr*S{©S7fe^g-c». •7-+>i/T'-f ;^ 
^>;^^c/^^i$■fe!•?£:^ft©^a]K^1&tcJ:■or. MJf^tc 

HT ■5iB^fe14«l©s&{fc'^©*fm i t T , y:© cfc ^ ^Cg?^l5 

*^Si«§nri,^s„ (*) ?tf*©ss^^«i 

^ficj;-pTfi]K©^^{b^H-S^©<!:br. *H#it 
4. 3 4 6. 1 6 4-^©H Steffi^ Sti/cfi^^iUgS 

n-r*5!5. tmmmmici:.'^xum.o:>i^-it^m^h 

©i L/T. ^^^6 - 1 2 4 8 7 3^<lkmm^s^tlfc 

wmtimm^Hxi^^i,, t-tc. (to itfl^®iaK*^i? 



CO 004] 
[0 0 0 5] 

Xffi i X % i ® © y - 4^ > i^' -f X > X © 5 -fe (D 

Wii^m^^Wic^i^r: . v-^y iff ■< :x illy :?.(D^ 

L^A/ (0. 3x I N I ) * 

AF= 1 Ommx I - 9 
= 0. 0 9 nm 
7jc : AF= 1 Ommx | - 8 
= 8. 0 nm 

[000 9] hip^iic-m.^mmmmimA¥\-s.. m% 

AFiA/'30 •••• (2) 

:*5^iz:-r-2.Ci:^)W«L/i.^o m^\tm&l 9 3nm©A 
AF<6. 4nm*5M*L/li. V-^^iff-ti^^^lyT. 
>i^-r'-/ Xdf>XL:05L> 1 0mmt?«. iiW©jaK^3' 40 

[0 0 10] ( 1 a) (2) ^tii>h. 

A/ (0. 3x I N I ) •••• (3) 
^f#-S. hfcifir^n (3) ^%?i/c-rc<b(cJ;D, 

^^ti f£:<fc •:> D SigfflJRM»*«*5S^iS«© i / 3 

g3&s#6n-2>o «±©J;OJc*^Hj(cfcCiT». SK^ 



(3) 1 0-303 1 1 4 

4 

$ #X»i^ifi7k©WB?Stta*itA § ■& €.^»DffJ*l«7K{c 

[0 00 6 ] «TJC3p:»BJ©{'Pffl=^^BJ-r^. 
*©5^©;y7Xffi:*i6ite^ti*-C©IElll. ttSif^ioK> 

X L *?ifc-r*i«©MlS^5-*©iPs^ A T i U . C ©Mffi 
:^^A T JCliH-r -SM^^SHOJlXM^ A F i U , ?gft:© 

js*f*©SK^^* N i -r ^ i . mm<,c&rf(o^ 
( 1 ) *s^fi-r-s, 

AF = LX I N I XAT •••• (1 ) 
[0 00 7 ] mmoUJ&^^ATiCOir^XU. ^©i^— 
{b?rH-SfcJi&(Cl:.*3{czi> hP-Jl'L'J:^i^>. AT = 

0. 0 1 •c®s®sffi^i^*s#SE-r-sii®^3n5. u 

AF = LX I N I XO. 0 1 ••••(la) 

mnm&r^. ccrN». ®jif*©©s^^ i / 

[0 00 8 ] HW*©SK{^^tStN©{ii{*^ft:i«^-C:;^ 
* < Si^j: »3 . ^^«^Mt?»N - - 9 X 1 0 -'/W* 
.S©{C>!tL'T. 7j<©ii-^BN=-8x 1 0-'/"C-C& 

1 6 0figfjfi(,»^*s*-2.o fife:^. iffi/J^i^S36Slg© 

K^^^»©'7-4^>i^7'-f ^^^^J^^^^Ll*. aSL>l 
Omm-C&.S*5, L= 1 Omm-t?*^iUrfe, 
tB45?SA F wjyr© J: ^5 fCiaS. 

X 1 0-'/°C I XO. 0 1 



X 1 O-'/'C I XO. 0 1 "C 
ajRM**5^ SKt55-*Mi^«®ifi©7fel?&g©atcffi#-r 

[0 0 1 1 ] 

[^©I|]6S©0}1] «TK:;$:«ig(c^^i:i,K 07!p© 
[0012] 

m 1 ©^js«^©^w] 0 1 :^mn<Dm i ©njs^ 
jiiji^ffi©wfflfj{c*st.^T7^u-fe> h V ^\,cm\&^tifc 

U^t5'Jl/R±©liII@7v'^->J&^2S<*'i'X7N 
1 9 3nm©>'-<>'l/X*<&aScftf-r.SAr FX+'>VU— !f 



5 

(Y:)3ioj) tm.^Lfc-^i^ (x:^isj) (cfti^j^ji^ 
wtcsu^-r 6 u 5^ -ii- -f > K immnmm o > ^0 

[0013] ug^i'Ji/RK. ^*^?feB$K:tt:^#):c:^ h 

iia*:i*©=J^A#5Si*l 9Ji*Sif>©:fc;& (Y:^ipi) 

®U'9^i';UXr-->'l 6©XY¥Hrt-c©ffi«fiig-^a 
/MaisS«> 1 6©— ^f|5{clxO<^i:t6 

n/t#S&^ <^H^-^3-:f—5 7-) MRrfCU-lf 

^tf-i^X7"Al 7(CJ:-3T^;XitSiJSn^. -g-LTPg^ 

1 S^iUfflib. ug^^;i'X7=--':;>i 6©:^=i^-t'> 
[0 0 14] ^r. r3>'f-'>-9--P>X3^1 2i5^" 

1 4*^6*ft^§n/c^?F^©^^v^xMBm i ljs^u?^ 
;^R±©lHli^§/^•^^->M^i®-g|5^MW•r■&i. ^©M 
MMJ^A I F«3fc#eE■r^^^•^->^&^6©i!g#3fem*n/ 

4fg©li|/jNtS:^u>XiSPL^aur. ■^7x>'^w©^M 
}c^i?jsn/-c]sisi4©^i^:^ hBKM^SiJ^n-So -e 
©}s:SJu>xi^PL©pfcttAXB> nm^^-i^y 
Y(D^'L^^.^m*) . mmm i o i ^ u>x 

*l 2©#^Mi€>I^#K^c^j:^(cKg$nrt.^S. 
*/c^iU>X^P iSS 1 9 3 nm(Dm^<<cn 

ur wi^aiji^^&w-r ^s^i US© 2 momwcy^ 

L©«^©U'>X3R^*HS^-&^»©F*3lH5«. 
1 9 3 nm©/'tJl'XMW^©^fcJ:^fflJjR*jiW 

X <fc -SgJ^BMBJJS 1 0 ©F^g|3*> 63>f'>-9--t'> 

X* 1 2 (x« 5^-14) * -ccD^mcn hx ^um 
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[0015] ic6-c. ^ x.j\m^'^(Dwm^isS(M-ri> 

juw H ©5^m^*^(c tt— s© 5 t?Mgp L B -hm^-y h 
n, c ©agp L B ©rtfflijfc L Qim'miM s t??si 

©F*gSgl5©a^^§B^Kjc^i^S§n^o ^fc*;i'^^f— 
y;i'WH©F*9jeSP©ja2(<:tt, 'i'J:>'^W©^1-Ja^B^fS© 

hixx\.^i>. c©SeE»7V-hgPHRS©^ffi©ia$ 
[0016] C©IBKj:/U-hg|JHRS©iS:rd:|itl 
*-:*;X:^{H®iL/TfUffl3ti.2)Ci-C&S. Sfc^ffij 

4';^R±©laK^^•^">i*ffl*|•w^c{4s^^^•^^•r^i 
^fc^fc)n5T-7>f^>h-fe>if-©++ U:/i^— >3 
i^a ^M^4^^*t-^^lf^ctt^Dn€>7:^- 
20 -;*7X • ^^•;>^''•fe>■t^-©^^1' i;:/u-i^a>{c*> 

;^7X • ix y > -fe >■»>•- ©^=^ 3 i« 

ifty u- h R s twmncmvf hin.fcmmomm-?'- 

'mm-n-n^ uyx^PL (D^mmm t mm—<rym § 

7-- :/ji^±©a*V" t>Wj^m. -^-z-y ^-tjy.'^i^-^- 
©— m«*Hm4, 6 5 0. 9 8 3#KM^ 

•§-ar-7-i'^> nz>-9--©+-i' y:/u-'>3> 

:^ffi©-Mtt. m«*a#fF5. 2 4 3. 1 9 5-^iC 

[00 17] tc6-??01(c5^b:fcao. :*^«^t?tt 

^ 1/ > X3^ P L©^^;&?K# L Qrttcai^ €, ©-C. 
^^^j: < i *>^©5^§PBP;5*JnX3tiT^iSiR{c?g^*^ 

>X|RPL©5feJS©U>X^^©TM ("fx-'NWi©?^ 

Sti. cntcj;!?, ^^*B$KU->X*^^©Tffli'i' 
x/nW©*® t ©rat?*C -S»gft:L Q©Sfe4ai&X A-X 

ifi. «»t^Mic*jt^ -SiSfiJ U > X^S P L ©S^jg^H 
(l-5^i';l'it^9:H) $fe^©P>X^^^©T®3&^6*^ 

2~ 1 mm©feS(c?^^!gsn.s<i: ^fci^^nri^^o 

tJ^-^r. 5fe^©U'>XW©THi'^x^^W©aHi© 
^(Cff$^5 n-S)'M*S©i**t> 2 ~ 1 mmgSic 0 . 

cnjc J; -t:?K<*L Q©s]giaM©§ijfflif»s*5^fas n 

50 hhth^. ■e©?S«:JiF«3©fiS^A^©#^feWl^ 



[0 0 18] yi^jv^f^-zfjiwrnt. ssju>x 

3 0±^rXY:^I^(c2;^#«(;U> :/;l'WH 
{*X YX f— 3 4±{C 3 Z ^riBlfflOT X- 
5?32A. 32B« 3 2 C=&/M^rm*J#l:f ^tlS, # 

ri'^^^x-^S 2A, B, C«> fiVffiliiR^. ^" 10 

■tf«i«^t?«^sn5o ^L/-c3o©ZTi'g^*x-^ 

-e#, 3 0(DZTi'3^^J:— ^f^m^iCS^cSSfct^Z 
[0 0 19] ^fc, XY7.7'-VZA(01~JF5^mt. 

myy ^^>'<&iHif53-ii--s d c ^ -^^p^tcjfc^^r^^ 

§1±-S';^T*-5'#-C#RSSn-SIK«l*"tS»3 6(ci; 20 

x:&|6i. Y:?^[Sj©#e^^fc=&iti'Jt- ^ — if^^it 3 
3 5{cj:-5Ttft>ns„ ^c*5, 8g«j*"^3 e^y^T 

•=e-^?iUfcXYX7— i>3 4©^#:«^iL/-C«. 
^K#M^8 - 2 3 3 9 6 4#^R#{C|i^3n?t«^Jfc 

[0 0 2 0] ST, ^:|t)5fe^-CWJgf^U>X»PL©'7 
"+>i^^-f xdf>:^*vjN3< . fi::^u>XPL©5t^ 3o 
© U x^'N W<b ©la© 2 ~ 1 m m^®$«5l^ 

- :^ X -fe >1f-©^7l£ t'- A^i^K U >XlS P L ©SiJ 

• T*'i^X^^T->?x^NW±©T-5'-l'^>hffl 
©v-i'$:^tH'r'5v-i'*^ttl^i*^7*-:^X • 
T^-r^> b-fe>-y--FAD*jai^b>X«PL©^^ 40 

©T^B^afcieg-r-s. 

[002 1 ] C©7*-:^;X • h-fe>-9--F 

ifKieg s ^©7t^*^j5> <b »T ^ ^ > h ffl©M 

BJtf-A-?>7 * -*X*|ffiffl©fcf-A*S^gf*LQ*ab 
T'i'X^AW (XSMS&t^W-FgPHRS) ©affl±(Cjl 

^\W©aH©«mie^H{c>!t-r ^ffigm^(c>ffit; bfc 7 
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v--47©xYf4gx«fi[S-rn«*^-rr^'r^> 

[0 0 2 2] ^UT«±©>'*-;«7XM#S f iT'^-f 

^> hm-^s a B*MsiiS4 0 iciimstx. ^mm4 

Ottr^^-^Xfi^S f Ka-o*i,5T3-:)©ZT^5^^x 
-^3 2 A, B. C©#^4«5i(c|Ui(T^fcJ*©tffR 

tf*>ti-SJ:^>{e:. #ZTi'g'^x-^r3 2 A. B. 

[0 02 3 ] Sfc^M«4 0 T^^^ly hft#S 

M*^*S^S-i±.2>fc2&©X YX 3 4 ©ffiS^aM^ 
^T-So 3 6{Ci*I|«PS4 0tt, •)Xv'NW±©#Sxa 

hMJ^*^^7fe-r-si^, ^g^^'J^R<^:■i'x^^w<t:^|5 
Y:)^rfiiKigf ^ u >xs p L (D^mimtmb t ^asib-e 
^as«i-rs<j:^(c. ug^5';i';^7"-i^fiJii|&2 oi-i? 
x^NXf^-i;'^fflI^3 5 i^HJi!ftijiaj-rs, 

[0 024] ^Cfc\ H 1*©7 *-;?7X • r^-r^O b 
42>1^"F AD»iai^U'>X5SP L©3^g|5^2© 1 ^ 

5fe^8SP=&^)l^t?Y:&rSI«:2 ^m. x:mic 2 ^m<oi^A 

ic^jctt. U?'i';i'R©iafflg|5(c0^S4afcT^-r^> 
hffl©'^- ^' i X^^W±©T -5 ^ > h fli©-7- 
(Xtt»?S-7"t9^±©*»v-i') i^^UU>XiS 

PL*fflL/rRIB#(C*ltiiL'T> b^^-^/ JbR i ■5X7^W<^: 

©fig-rn^WftatcitS'J-r'STTR (x;i'>-ifU'g^^7 
)V) ::^©r^'f^> H2>-y--4 5*si$tt6nt:ii 

-So ^L/-Ct:©TTRT^'f^> ^■fe>••t^"4 53&56© 

{ig-rntfS'j«#«*0ij0S4 0 (c^ffis n, 

i>i e-^JXYXT— 2;'3 4©<aa^i?)tc^*3n 

■So 

[0 0 2 5 ] <i;C^-eiai©S7fe^S5*. XYXf- 5^ 
3 4 ^Y:)^[fiIK^jI#Kf3i±-r^2^56^tf 5 ^b©-Ci& 
-S*5, ■?-©^S7feB#©ug='i7;i/R. 'iJX^NWOX'^^-f 
i X r?";^* i © X -5- e> * -JU?: a 2 L 
riSBJ^So E2iC*JtiT. 0 1 tfJ©^U>Xj^PL 
ffii^U'>X5^LGaif^PP>X^LGbirfta 
WfcaUTfeD. 'e-©Bmu>X3SLGai^U>X 
^LGbi©lfflfC», S:^U>X3SPL©*fmi«Ep*5 
#ft-r-2.o */cH2fC^RLfcU5=-i;';I/R{C«. SSJl'^ 
XS P L ©tJftffliJ©P3J^-Y - i-? 7 -f - F ©iiLS^;^ 

[0 0 2 6 ] ^Lt:i-'g^5';UR±®Mi^Pa«. ug^^? 

->PR^«aj^tfY«icc^oyc:ft:^r°iK:-^av r -cx^- 
f^s^tts-a-oo, >^7x^^w%YW^c»ofciE:&rSI{c- 



9 

MAlit. H2(C^-rJ;-5tCl/5^i';l'±(DMJ|!^Pal^-r- 

[0 02 7] §r> U^i^Jl/RiCM^P art(D>'^•;^X 

J^PL {U>XJKLGa. LGb) icJ:-oX'y3:j\W± 
(Diya v V mM S A a RO^tFt: V fcfiSfC^ S I i U T 10 

*Sfi^sn-2>. ^L.■r^■g^^';^R±®^^•^f->Ml^Pai 

tC, ^-g=•^';^R©$IilgPaF*9©>'^•a^->®^*5'?x>'^W 
_h©i^3 y hM«S Ab(C^S^:*5nSJ;^fC. U-g^ 
i'>il/R?:>'N->'U;:^:mBJM^A I tCMU-CY^CDiE:&(fi](C 

—%mLv r -e^sti s -eoo, ^ s uc 20 

>pt u r Yfiii©ft:^i&i(c-^3iS V w-c^Ki § -a-s c i 

2 4. 2 5 T-^fcpa^snn^-s, 

[002 8] i C 1 . 2 JC^L/cfi:]K^*Slg 

I MB^^l Ort<D^g='i';l':/^'i'> F©IBP®ffJ 
t^^:*:^ S €:^^-C, MBJM^A I ©M^^^©lill^S^^• 30 
^r-^'^^fc^tolfSi, Hl©ilS=&:^-5"':'':/- r> 
F • y F:^^©:=^f=-■:'>'^•-i Uria^ CiiO^'-C^ 
S= C©«^, •?i^NW±©i^a hM^*^3feL/rt» 

K w««r-r ©^»^ P — !f T^it 

3>xf-A3 s-etl-i'jL'rSiJi^^x^PLic^-r^.'i'x 
^^W©«/^^J:{^gT■n^^ i7;i^RM-t:-i&!a£fiijE-r 5 

J»^«. raP0t«^-y-'<'X©^Mic^i±T. ug^r!?;!/^ 
^ >f > Kfc*-r S3fe^*>6®^^•;^x^*i9lg^©gB□^c 

[0 0 2 9 ] ia2*^e.BJ'3j&>i&<i:-5ic, ^BBS 
I ©M^«x:^fiSF{cSDS;?hx y FiK^ltt^Jl^fcta^e 

SnTl^S/tfc. ^«^:3fe4i©9^;l' HSK»2f:3l»J-e 

»*6Y¥iti5iD©i5iK:^i^. ■r^w:^3-^^s^7fe©:^ioi^ 
>Etl/-cn-y>i'~:^l^jK:©;?i'tft5tiS, ^>^5^. Si^ 
I©MJ^©:^:^l^©i|i*i:;^*<. 't'xyN^M©^ 50 
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[0 0 3 0] cc-c\ :mmmicj:?>m^^m<Dmk-c 

* S 5f 7^- r^Ji/W H i^©^# L Q©t^^{c-o t, . 

H3^#ML't:iSBg-r-5. S3»SfiU>X|^PL©5fe 
^|5:0:>6*;l'^'f— :7'-'UWH*-e©g|5:9-KlTffl*»-r„ IS 
^^>X^^PL©^tiiF«3©5yg(C». THPe55^¥®-C 
±ffi3&J|£!iM©iEl^>X*^LE C 
©1^>X^^L E 1 ©THP e «, ^^^!|^©^SIf|3© 

jnx) snrfcf). ?t^LQ©?jstimti-5ci^m 

ri^So $^(c^i?u>x«PL©.^lW5feSgprig^L 
Q^Hicmti^^^mn^\il 14B. m«H3©J:5K:;^ 

W©«S*K^SK*-r-2>i«i5:©5^mLfc®:«ffil 13*s 
ffMSnrt^o C©(R«H1 13W. *i*:«J(c» 1 mm 
se©?g^■c■i;x/^w®S::^lnIK:3f5t©t• ^ 5=-t?ra^C.xR 

ti^Wmi 1 2{coJ5:*Sr>-riiS. 

[0 03 1 ] sr. *^]5fe1?!lTi*H3fc^L'fcj;5{c. 
S;»L'>X^PL©5fe^©P>X|R^LE l©TffiP e 
i•i>X^^W (3?,»We!j:7"U-FSPHRS) ©^Bi©-^ 
X h7*-j!7;^t^®r©raPiL«. 2~lmmSiK{CS 

S?«i#LQ©m3Hqtt. ffl|iSL{C>tl/r2~3fgSS 

il^5nfcSIH5LB©iaS«^mm~ 1 0 mmSS-CJ; 

c:©J:^(c*||)^Mr». Sl?w>X»P L®«7- 
+>i^7'-f Xt5?>;:^<i;t^t:©raPSL*ffii*-c/iN§< Vfc 

[0 032] C CX':^mmmr^^'^mWLQI,t. A^*5 
ms-a-r. S-^P>X3R-T-©TffiPe03fe^3- F(c>t 

-r-5iK»j&sMa-c#sjiiW]^©^jnw ^i^-r 
3&>^cW^-c^Jnu-r4i3<„ ^©^snffjiLT«. i«*i 

C©j;^(C-r-Si. ^^^'©^^^t'T^l'a-Jl/^:^ 
J&^%bT^W?lig[*i^{bbTfe. vgi*LQ©^«J<tL 
-C©®Jr^?^^b^ffi8&r/jNS < -C^ S <!: -3 fc*ii^*5f# 

[0 03 3 ] ST. ?t#LQ©fia«ab^a«iaiSJc*f 
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mm-c^ ^m&it± 0 . o resist?*^. -ec-cccD 

^?>. —mc^n<Dmtm<oum^mNjm- a x i 

AF = L • I N I • AT 10 

[0034] c cr. ^ajSj^a^jlfflL^d: leases: 

MK^^tMAT^O , 0 1 -Ci Vtct^(OmSliH^A 
AF.ir = L' I N. I -ATiiO. 09nm 

A F , , » KT© J; 5 !i s „ 

AF,, = L • I N, I • AT%8nm 

[0035] c owmimmit. -mic^m^S: a © i 20 

/3 0^Ct,^l.»l/5 0-1/1 0 Ogjg*5a*L.l^i 
§nt:(,^-2.35i6> A r Fx^-J^vU— !f^ffi-p/-ci«^(C 
it§$nS«AOjSffi«@MAF..,W. A/3 0^C{,^ 
0~A/1 0 0SK©6. 43^Cl,^l/»3. 
86 — 1. 9 3nm(C^Js?)P.n. M^t<»A/100 
©1. 9 3 nmOT(C^&6nSo iC-St?^i7jc© 
0 °C{C*jHt ^M-C 0 . 0 2 4 1 W/m 
Ki&O. *r0. 5 6 1 W/mKi)Q:«J. HiXOiitfim 

es*iA<, 7j<*(cf$)jS3n-S76ssi^-c©sat?6tt^ 

(3) (c^U/cJ;^fc>7-^>i*'f'-< :^^>XL*n o 
mmSK©!*^. ■®J£S'ffcSATj&5 0. 0 1 °C-C*-:>fc 

tLr*>. m^-ri>mm^^A¥ .Atmn^mAAY 

[0 0 3 6 ] ^Ct?«±©#^:0^6. ft^iSffliRMaA 
F „ , . L fcSJS^^bSA T <fc >7 - + > i^T' -f X 

>;^Lt©M^», 

AF,.,= A/S O^L • I N, I -AT 

tj:\t^V\t.. 40 

AF„,,= A/1 0 0 • I N, I - AT 

tuh, cc-c. m^sn^ummitMAT=&o. o i 

•a ?g«A*19 3nm. *br^ftLQ©®*f^^fc 

«N<.^-8x 1 O-V'Ci-r-Sxi:. sst^fi^'y- 
+ >i7'f'-f X3r>y^ (iS#:Jl©J¥^^) L}*« 8mmiSl=» 
VU2. 4mmOTi!a:-So MSL'<». -?-©'7"=^=> 

MfH© J: ^ K«fiS-r -S C i (CJ: 9 > vti*L Q©SK$ij® 
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«gSJRM^{b-e*D^^^©^{b3ii5m6n, ffiabr 
l«t,^M*:t)-r u 3^ Ji/R©>'>* 3? - i^^^n^-r s c i 

[0037] 

[02©iij6t?i©m?§] ^^{c. :$imM<Dm2<mmmic 
oi^Ta4^#MtTi^Bj-r§o *iij(sM», ^©^1 

"i? W©i^B$©?M* L Q©I5( »3 JSS: i ^ „ 
S^or, 04{C43l!'T5te©Hl . 3tp<Dmttmci>(D 

tCttl^— ©W^^-OltT*So ia4Kfcl^r^Jl' 
^fT-"y;PWH©l^iSSP(cn3l^©Dfl§Pi Lxmf&Stifc 
•i'X^^tg«al5^C»«^©!R«ffi 1 1 3 5&ifl5^Stiri,> 

So '?:Lxnm<D^^-'^mm^<Dmmm. ^#:lq© 

bX. J1-i|S©A'f:/5 3(C-P^c*stiri,*^. ^fcsj^-'l'^i' 

T--:/;i.WHrt©>> J:^^iggg|5©itTi^if!l!J•7•^" hSP 
HRS©1[TJCK. -<>'1'5^**^^©SKMSII5 0 
A. 5 0 B7&5ffld6aiSll. 4^-»l'^?f-"7Vl/WH±©ja^ 

iisfig u < imm^m) icimm-^>if'- 5 5 *s 

mometir. ?Rf*:LQ©}!gJg^5ffl^Kft^tbi3n€>„ 
^OXU&mM^bOA. 5 0 Bit. MM-ky-V'-b b 
{c<fc-:>r*^ttJ$n-5iK{$LQ©SS:*^— ^faccJSS j: ^> 
tc. *(lt3iF^6 0(cJ;-o-CMfflI§ti-S, 
[0 03 8 ]—::^. ^N'-r^'BStt. 2 

<Dm%licm.^LX. h 6 4*>6©igt*fcL 

Q;^/^ W y'b3 fcfli^-r -5 jSSS*\ -f 7* 5 3 6©^ 
i^LCi^Wmmyy'Q6^^LX^:3.c:.y V6 4icm 

*>e.^ftLQ%#^T€>5i<>7*6 4Ai> 

4 A H > i7[H<omW L Q^^*— ^©iaK«C«-:> 

SiMHe 4 B id^Kl^ ^nri^So $ e.{cjw±©«^{c 

fct,>r> ^-i\»l'-/6 2, 5i<>-7'6 4A. SPIs6 4B. 

m^^>y' 6 6 ©^ttf-^fs. $ijsp^ 6 0 (c j; xm^mc 

[0 03 9 ] CCr)j:^rj:mf&!<C^^^X. Os.j^'W 

>f ^ > h s n/c«Mt:'«ifc©eR«ffi 1 1 3 ±4cigg$ n 
Si. ® 3 jcs^ b jt*^i»«ffl©SE*g i\2^ifr br« 
ffiia^snSo c:©ra, ssimkiiboa. 5ob». 

©SE^®i3t*^^T-rSi. ^?)#iL>'^*-^^r^6 2*S^'a- 
Xficg*> 6 >y h 6 4 fflij«c^ ^ #t> , SSP^ 
3n:^?^*LQ3t)3^>7*6 4 A©{'F!ttii;cJ:-^T. 

5 3. asi§5 2. ?t5 l^/M'r5t:;l'i?'7--:?';l'WH© 
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7' 6 6 ©f^Ibtc J: -D t: 7-" -fyv"^ \i±.(Dm.W L Q 5 

y If " 7'^? > F^cDsa-fe > tf 6 (D^mtmc 

[0 040 ] C©<j: 5fC2f:f|J6Mf<:J;ti». -^ft^T^tfi lO 

A. 5 0 B{cj:-Drss§iJij2n. 'i'i^^3£^^l^)fp*» 

J: ^ 5C L fcCO'C. X^^3Sf^/&5AMt^lt? nJtgiCi^j ^ £ i 

^•®fiK:>i+Lril:*> (m«o. 5°cgje) (cM^cr^r 

[0 04 1 ] 

[m 3 ©||]teF!l©m?M ] 'Xicm 3 ©ll)te^(C-ol:.-CS 5 
*#M^-rmBJ^S, 05«^<D03©1«^*3j(mUfc 

i Jl/ h j^tt'&tf 'yZl.7.^-VS2L {Cgim-C fc D , 

zLxf--t>8 2±(c•:7x^^g^i' 9 od^tgasnr 

-eL/TZLX-f— y8 2K, 3 "O© Z T ri? 5=- a X 30 
-tSf3 2A. 3 2C (3 2B»«'I8) */M/r. XYX 
f^-J^S 4J:tcKt:f6n-S„ ^hX^ ^ v f Q 
mi. 3. 4il5l«CC. SSPLB, MSj^-p-hgiSHR 
S. X^8a«ffi©ia«l 1 2. ?t»LQ©«*&. gfffiffl 
©-'>-'fr^53 (04#M) {c«M§ti'5ai®5 3A. 5 
3 B*5^*i^tiB^§tirt,»-S. fti/cL. MSS5 3Att 
H:7J:.'^g=•-l' ^7 9 0rt§|3©?ili!j7'lx- F§PHRS©jiI2 
U^K.^t£f)%-oX^K> . aS§5 3 B«'t'j:-^>9=--f -J' 9 

0 F*9J!£g|5© -i? i>'^tt«a^©«^>^B^.»^^l5^«:o^S3&s o r 

S» C©J;^fC'i7X>'A5^i^ -:;i'9 Ol^©«^^rBlfOC^ft 40 
ffffi. aAffl©ffiSS?rfJfiSOT*s< igft©muAn 

[0042] 3 hiOfmrnxXt. ^fvi'd 0©** 
§|5(c3o (2-:)©*07j^) ©Ka7L9 1 3&^'ff^fig§ti, C 
©Ma?L9 l^jl-5-C±T«I-r6 3-o (2o©^H^) 
©•f2>^-Tf P'b->8 3*S, ±TKl|g«6^=if 8 5 0± 

{c^itenrt^So c©±T«iK«Mi«8 5«. xyx 

7=-- i^3 4MfciI^$ti.2><, -e©3-:5©-fe>3?"T2'7" 
b->8 3». x-J^^m^iC^ ^ 9 0 ±<D'y s.J\W 
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li±«CT-?>0ft:9-r-S/tS?>©fe©-C*»P. 

+ -37 9 0 ©t^SHtc^^^* $ ti/ct^Jl^-Ctt, H 5 (c 

9 0 ©tggffl^fc «3 feT*5 -o fcfitatcK^ 3 n . 

[0043] :$immmxmm-r?>&mi^>:<mp 
Qicm^^c t:^r£{,%jz>?icmm-$inxi.^i>, :i^:mmm 

Xit. C©W¥KCG©THi'^7X^NW©«Hi;©PBl 
3ISfiMiPI«(C2mm«T{C|9:^Sn-S. *fc1f^^ 

8 0 ©Wf c G i ©ax#i^ neBii*»Dx 3 if :/ 

^M8 0 ©F«g?i|3K»a«;^fX*5^«3tlTl.i.So 
[0 044] £:©<fc^(ct§:i^P>Xj^PL©5fe^{cW 

m'T-ti-^h^mtxomm) -Ano-^i 5mmgRt?*-3 

rfe. §B{C'7"4^>i^'7'-y X5?>>^L^ 1 ~2mm^ 

vxmi^ommmitomm^mi^'^tcwims^ 

ti^^X^?>. Sfc. W¥«CGBf*#l:t-CKt^-SC 
S 6 . ¥tf ¥«C G©^H©— §l5^*-^ft© 
»^©lSS©:t"^f"rlffS^«,CifCj:«3. 

ff^xmcxi>^mmmf3:m{}?mmim (^^^^t^^iyif 

^©P>X*i^^?K«OJP6«fll'r-5^i UT©^tg 

<t, ^^xv-i^3>mmRtvx(Dmmt^m.im^ 
^8f) -cs« u > p L ©^«tttg*3i»iiE 3 nri » s © 

•r. W¥«C Gifi^ U >X3g P L ©«5fe»D*^3g 
^-r * -2, C i {C^t> «9 
[0 04 5] 

[» 4 a)-mm<omm ] Ai'C^mMom a ©^fsko 

:^L/fclliSMi€>MaL.. >7- + >5*'f'-Y X^f>X^ffi 

m^(D^s.j\^mcmt^^(ox^h. H6(c*si,^r. 
S:Ku>xisPL©MtSf©TiSa5(cw. Hitcmcytu 

— tf^^f+3 3;^:>6©#R3fflt'"AB S r ^SWrS*f 

Tt>^. ^L/TU— !fT^it3 3*>6©a'JSfflb-AB 
SmK. 5fe©05^C^O/tJ:5!&ZLX^-5;'8 2©4i8 
§|5(cH^3nfc#«lttMRw{CjS*t3ti. -e©JS*fb- 
A» !f ^#tf- 3 3 (CM , t'" A B S r ©j5 

*f tf- A i^P br^Kl^MR w©jSI*®©ffi«teS. 
■r«:^D-^>?x^NW©X. Y:^|fiI©JS«5fig5&^ #M5-7 

-ML=&»agi trtfiij3n.s„ 3t:. 2f:||ifiM{c*si^ 

T^b. ZLX7=--j;'8 2tt3-:>©Zri'9=-AX-^?3 2 
A. 32B (3 2G»#I«S) «:/M/TXYX7—j;?3 4 
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3^B/f-C«^>';^8 4A. 8 4B (8 4C»«IS) ^lf\h 

[0 0 4 6 ] -eur^iUfe^j-e^. ^omb tuWi<o^ 

:»^l^©iE«Sim«8 8 A, 8 8Bic:j:ot:i:b«^eg{cA^!& lo 
:^Vn'~i> ( 1 0~1 5mm|IK) -CZL;^7--J>8 2 

|ga6««8 8A. 8 8B{3:> 7 * • U-^cy 

fc&©ZT^'9=-^x-^?3 2A, B. CiS%D, "^x 

T^-v'S 4±Jc±Ttt-r^c:i^c<ll^3tiTi='So ^ 
^*^©ffi*^6 l~2mmg)KK^Sti. -fe^^f-T 

mm^ 4>t)-r3!r>{cTffl!i ( 2 ~ a mmgef ) icrt»-z,x 

[004 7] &.±<D^^tj:mm-^. H6W>?i^NW(C>ff 

«1)®»8 8A. 8 8B*f^«l§-a-T>?X^Ng='-l":'f 9 0 

•i; 3 -oo-fe > -T f •7* b-> 8 3 CD5feSM±K 

» U >XSTL E 1 ©"FBP e . H 5 ttJ-e»W¥«C 
t^^-CXYXr— i>3 4*"?i^^3^3^fia$r^«F3■^^ 

Si. •^;x>'NW«j8KU'>x*PL©ai;T*>6?i#a§ 

nr. as3^ffl®r-A9 5©:)^fci^»-rSo c©i^T 40 

"A9 5«. >^^i/^5^•l'y^'9 0©iigULB©±«nj: 
0«K<. fi-3-fe>^f-T->r7't'>8 3±©•?i^^WJ: 

©TWKcA'^jAtj, -en^i^T-Ag o«'^7i^^w^± 

[0 0 4 8 ] iC6-eH6(c^(^fcJ;5fc. i/"ifT» 
it3 3:*s^Mt:-ABS r^lSKW>X|^PL©#M5 

5-ML«:s*f-r-5<t5i5::^r^©i»^. #Mt*-ABS 50 
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r ©^if§©iBTK:?g«:L Q©:/" ri» Sfc 

e*. ^©rtf*L Q©|gfn^a©±SOc J: T#M t'- a 
BS r©7fe8§CcM6ir'^-^;S.^Ci:*s#;i6n^o 
-C:$:il)»ftft?». #Mb'-ABS r©m<!:?S^$LQi 

Mjfe*ji»f L.r#Mtr-AB s r (DimnmSLt^^h 

[0049] *^N'-«8 7 ©±g|5^MK:». #J1 

tf-ABS r©^*J:f3^^(C-rSfci*(c. ^feSgi^t 

c©i®^. *^'<"«8 7»7t?g^iaffl©^*sji:^ 

CiiC^cD. ?tf*LQ©^S^C^^?rfSili3-a-SC<!:*i 
^fc. Wj:€.*>''^""®8 7(Cf^^T. #Mt*- 
A B S r ©^:^tt:^jfiH,Mra ^«^{C b r J;i,^, 
[0050] 

7 (A) . (B) *#MLTsJiBJT-S„ :^mmmitfc<D 
Hl(c^Lfc^;i/^?"7^-':/;l'WH©^jg{c. 05it^L 
fc-fe>tJf-T-;'::^«S« (t:*>8 3. Z®«|g|58 5)*M 
^t)#fcfc©t?«)«5. ■^x/Nji^^M^tC-rSJt^CCjh 

(B) »^©^M^nfc^^;^5<'r— •:?';l'WH©TB^^ 

H7 (A) »ig7 (B) ^<D7 A^momm^m 

-To ^©H7 (A) , (B) *>e.^3!)i-5.J;5(c. 7^;^^r■ 
T^'-^'Jl'WHf*. XYXf" i^3 4±(C3-5©ZTi'9^ 
*x-$3 2A. 3 2C (3 2B{3:=tBS) 
Sn. !j:;i'i^7=--:/;i'WH©ct':^#ia(cK3-o©ma?L 
9 i3&w:t6nri^-s„ c:©Ma?L9 uctt. liittigps 
5(cj:r7r±Tjei-rs-fe>5f-r -^-^'f^e 3:^sas„ 

[0 05 1 ] 5te«C*>sJi|9L/fcJ;5(c. 8:»b>X^PL 
©STJSffl©«$tt. -e©S*rKfflSj-:^^-hgPHR 
S ('J'x^nW) ©aH3&^6 2mm?iaL*5aitirt»i^j: 

i.=>, s ^fcxh^i- if'T^-- 7Vi'WH©ja2tcKw 6n/citgi3 
L B ©±if8»®:iK u > Xifi P L ©«TJaffi J: iSft * . 

tSoT. >i'X/N3^^©/c25{C^©^$XYX7^"e^3 4 
3 -a-rs:!? > X^ P L ©cgT^OiP, x/A I ^ 

^(Dmi}^^m u >x* p L ©^is©ii:®-^^gai^i>s t 

fXi). ■<^{*LQ*^ffiA3ns*;i'^^-r->^ji/WH©F«g^ 

[0 05 2] -eCT^fs^^^-Cli. H7{C^-r Jc^iCJf: 

;l/af7=— :/;i'WH©Sg|5LB©— gp^WO^t^-c. 
DB». ^i*LQ*s~aA§n-ri^sra»S(cH7 

(A) . (B) ©J:^(cM§PLB©WD^*ffl5*?g|g<^ 

spffisnsi. H7 (A) ^(Dis.m<D^^icm<<i:^ic 
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^t-}V^'r—y")lWH-:^itm(DM§m (lgS|3L B 0 
/X^gp^) tctt, 87 (B) ©ct^'CcitStt^tt^tC-r 

[0 0 5 3] «±©J;5:^j:«Rg{cfc(,^r. jJ^^U^^t"-:/ 

M<. ^©f^> XYXt--s;^3 4;|:ia7 4i-e:&iiJK#K) 
Sn-Sciic^cS. c:©i*. Sf^^>XiSPLttTJK lo 

m^^fcm^ ftsbd B©±^^rajcffig-r^„ 
[0 054] ^m^micj^tiit. ^^J^^f'•7=■-7^»^wH© 

itj:^. jf:;Ud?^->^;l'WHrtK:ig|fc§ti^iS#:LQ© 

M.«?:«/hRRtcm S C i Bitl i iS: . ?tf*L Q©S 

mi>WhiCf3:^tl>-^fcm}^.^Sb?>. ifefc. H«K^4© 20 

©«^ic45(.^r. ^c45€>?KffiFTg|5^^ltT^>m^o 
[005 5] 

[^6 (Dmmm<Dmm ] ;?cjc^ s tt:2^#&Bj©^6 (omm 

l^rii-So •?x/^3?:tgg■r•S'i?x>'^7f;;^^f■>-3 a»T 
gl^^7©|^®^K?^^3n-r*s»5. Tg|5^7©_h 

HlS±S|3^l58©iSfflKj:-:>rSffl3tir*jf)> TSP^ 
^ 7 ©^^atttftiK 7 a {C J; -D r ^^icjfl/c 3 nrt^ 30 

©»?t8 arttcSl^jfe^S 1 ©jgJ^U^Xa 1 ai&saS 

[0 0 5 6] TIH5^S7rt©a-^7 a©-gp^tt. TSP 

gp^^ 7 (Dmmmicmmcmxn 4^^ tsp^h 7 jcr 

t5ll6»SS-fe>l?--/!)^6©ffl:t)fc«-^i;.T. T§I3^^ 40 
7rt©?ft^7 a©SK3&^— ^i^'jrSJ: O^Cf(JtSiL.t:t^ 
*fc±gP§l|8F*9©»?g8 a(C-:?l:>-C€>. |SlSI©S 

[0 0 5 7 ] C©^JfeWc*j(,^r«, T§I3§^7 i±g|5 

KlUri^-S, ffe^< '^'i>'^3^^lX^tfcT^H5^^l*I©?* 

n'^^hnVi-QU<. . a?^*©-?a*©fjiSn(cJ;^IE;'j^5- 

©jSe.f^i^c«3te^?SfflJRMMib©SHi3S:-5>*5> C© so 
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^6©IIJfeWcfc(,»riI;^>^*3&5fflH(ci&s©». ±g|5 

a JC'SI/c $ 8 a ©J?)^-C. C ©g|5^©7fe^ L 

[0 05 8 ] ^C*i**Sfe^J-e»T§B^^7 <?:±g|5§^8 

hn^^ 8 |^©?!g?R 8 a tt^^JCff ±-r 5 C <b {C 

§|5S:||8rt©«?S8 a©WSL,<i;«5*>. TS15§gl7F*9 
©a^7 a©ffSL,©:^«:+^{C?i<Ji?^-r5C<!;:«>^ 

[0 0 5 9 ] 

[-e©fte©^M©I^BJ] «±> *:^BJ©#^«?!l;&ia 

> X > ;^ » 1 — 2 m mfiS i@i5r 

©7=r-*X • T^-f ^> F-fe>-if-FAD^i£^fe© 
ibfco hij^hUa^h. M^«*H#I^4. 8 0 1. 9 

7 7-^. *B#lt4, 3 8 3. 7 5 7^ti:P3^3tir 
l^-5J:^(c, S:]K^>X"l^PL©igi5?IBfl^©M2IH3* 
/M^T^ * ";^;x^ttiffl©t^--A^•i;x,'^±^cS:<•f ot: 

'i'X>'^aB©lS^fitSX»^«ir*tf«'J■rSTTL (XJU 
[0060] $fCs H 1 iCifkl^-fc-y • T=yA^ 

±©T ^ -r ^ > F V " >&^^Wfc^^mt- %© i U 
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